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mount of research on the topic of solving the problem of staff shortage,
. In most cases, this research contains topical issues related to solving the

d . This approach in general can be considered as an attempt to solve the problem
of sustainable functioning of the enterprise.

When considering the issue on a more global scale, when it comes to improving the
quality of the functioning of the training system in order to meet the needs of each sector of
the economy, such approaches are of little use.

On the national scale, the shortage of personnel can be assessed only by the available
vacancies in employment services, while the issue of forecasting changes in this deficit (in
some cases surplus) remains unresolved. There are approaches to solving this problem in
both domestic and Western science, in particular, [4] cites the opinion of G.I. Sidunova [5]
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that there are now several dozens of methods for forecasting staffing needs in the labor
market, the main ones being as follows:
e cexpert method based on the identification of subjective opinions of
specialists;
e extrapolation method based on forecasting trends in specific components of
the labor market;
e methodsbasedoncorrelations;
e analytical method, which combines a wide class of various techniqug
The listed approaches have advantages and disadvantages in relation to eaci
application of one or another approach will be conditioned by the specifics

When solving the problem of determining the dyifimi tative changes in the staff
composition of the enterprise's employees, it can at the number of factors
affecting the dynamics is so large that i solvable.

There are a large number of reaso loyee ceases to work at a particular

position or at a particular enterprise, fo : ing to another region, moving to
another place of work, etc. 1s are: moving to another region, moving to
another place of work, etc t be predicted by any forecasting methods. In
general, in the total ma rge enterprise this value will be within the
statistical error, alsoghi c with the general socio-economic situation in

rediction based on the application of fuzzy logic methods.

of changes in the staffing composition of an enterprise (or a specific
nterprise) is a necessary basis for solving the problem of forecasting
e statistics can "manifest" the hidden features of specific units that affect

tance, the author of the paper teaches a number of disciplines in one of the
niversities of Murmansk region, and works with correspondence students working at a
mical enterprise. When communicating with students the following fact was found out -
the enterprise has a chemical shop with harmful working conditions, work in this shop is
encouraged by increased pay and other incentive bonuses. In this regard, young people in
need of their own housing are predominantly employed in this shop. After three to four
years, such employees acquire their own housing and move to other divisions to maintain
their health. Therefore, the dynamics of changes in the personnel composition of this shop
is of a regular character, while in other divisions it is relatively difficult to identify such a
pattern.
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We will consider the change in the staff composition of the enterprise subdivision
presented in Figure 1. Observing the presented dynamics of changes in the personnel
structure, as well as focusing on the expert opinion of an employee of the personnel
department and an employee who has worked in the subdivision for a long time, we can
identify the presence of four-year cycles, in which there is a certain regularity in relation to
the third year. Such a pattern can be explained by the working conditions in the unit, as in
the example presented above.
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Fig. 1. Example of the regularity of chan
composition.

s detected in the statistics:
(1)

r cycle; x| is thenumber of employees two
mployees for one year before the third; x; is

hird year; x} is thenumber of employees in the following

7232, and from 233 and above, respectively:

if xi =low,
and ~ x, =below average,
1 then  xi=above average,
if x| =below average,
i
and X, = average,
then  xi=below average
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Any number of such rules can be composed depending on the expert opinion.

After this stage, all the rules are combined into a network of dependencies, shown in
Figure 2. This structure in its essence will be an analog of a neural network, the purpose of
which is to realize the forecast of demand for a certain number of specialists of various
professions.

xample shown in this publication, we can observe the
o years of the i-th cycle, it is possible to forecast the

x—b)z 2

evelop the fuzzy inference system, let us denote the range of values of the

mployees in accordance with the previously entered designations as [.x, x |.
Let us denote the linguistic estimates as follows:
o low—1L,
e Dbelow average-bA,
e average— A,
e above average—abAand
e high— H.
Then, using fuzzy-logic operations of maximization and minimization (maxmin-AND,
minimax-OR) together with defuzzification operation to transform the membership function
to a crisp number, the prediction model presented in explicit form is written down. For
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example, only a part of the model corresponding to the previously shown logical rules is
given:
X (x;)-#xjy“c (x;)-%—x,y“(x;)
() () + e ()
o min (4" (x)), 1 ()
finn® (Xx)_max{mﬂn(u"(x;),u“(x;))}
2 () = min (4 (), 1 (39))

a (%) = min (4 (x]), ()

i
X =

A model written in this form can only be used to make rough estimates
employees forecast. In order to improve the accuracy of the forecast, it i
the model.

described in the literature, in particular [6].
Figure 3 shows the comparison of the forecasting r
used to realize the forecasting model:

ed from the considered example that this forecasting method is well suited
the dynamics of numerical changes in the personnel composition of the
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